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(54) Device and method for treating skin 

(57) A device for the cosmetic treatment of skin, es- 
pecially for epilation, skin remodelling and treatment of 
acne whereby an appropriate cosmetically effective 


wavelength of light is produced using a fluorescent ma- 
terial (18) pumped with ultraviolet light from an ultravio- 
let light source (14). 
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Description 

FIELD AND BACKGROUND OF THE INVENTION 

[0001] The present invention relates to the field of 5 
cosmetics, and more particularly to methods and a de- 
vice for performing cosmetic procedures of the skin in- 
cluding epilation, skin rejuvenation, and the reduction of 
acne-related bacteria. 

[0002] Supplying services in the field of cosmetic 
treatments is an important industry. Such services run 
the gamut from non-invasive procedures like hair cutting 
and application of lacquer to finger nails to surgical pro- 
cedures developed for medically necessary reconstruc- 
tive surgery. 

[0003] Skin treatments are much sought after cosmet- 
ic treatments. A customer seeking a skin treatment typ- 
ically desires to modify the appearance of the skin from 
a present state to a state that is more "youthful": smooth, 
elastic, homogeneously colored and textured. Hairs, 
creases, wrinkles, scars, shading and texture irregular- 
ities are all anathema: the removal or concealing thereof 
a sought after service. 

[0004] In the art it is well known that the irradiation of 
the skin with certain specific wavelengths of light at rel- 
atively high intensities can contribute to the improve- 
ment of the appearance of the skin. 
[0005] It is known in the art that irradiation with blue 
light can assist in alleviating the external symptoms of 
acne. Sebaceous gland found in the skin produce se- 
bum. Ordinarily the sebum migrates out of the hair folli- 
cle along the hair. When a follicle is clogged, the sebum 
is trapped and becomes a breeding ground for bacteria, 
especially propionbacterium acne. The bacteria as well 
as the accumulating sebum lead to the appearance of 
an offensive looking pustule ("pimple") on the skin that 
may lead to permanent scarring. One method for treat- 
ing acne is irradiation of an effected area with blue light 
having a wavelength of about 420 nm. When such light 
is sufficiently intense, endogenic porphyrins are pro- 
duced. The porphyrins destroy propionbacterium acne, 
preventing the production of pimples. 
[0006] It is known in the art that irradiation with red 
light can assist in epilation. When a hair follicle is heated 
to a sufficiently high temperature, the hair follicle is de- 
stroyed. Specific red wavelengths have been found to 
penetrate to the follicle and heat it to coagulation, yet 
not bum the skin itself. Details and background of the 
use of light for epilation can be found in U.S. 5,683,380 
and U.S. 6,280,438 which are incorporated by way of 
reference as if fully set forth herein. 
[0007] It is known in the art that irradiation with green 
light can be used in "skin remodeling". Green light of 
sufficient intensity is absorbed by subcutaneous blood 
vessels causing damage. The natural healing process- 
es of the damage includes the growth of collagen fibers, 
giving the skin a smoother and more elastic appear- 
ance. Details and background of the use of light for skin 


remodeling can be found in U.S. 6,387,089 which is in- 
corporated by way of reference as if fully set forth herein. 
[0008] Lasers are a preferred light source in the field 
of cosmetic skin treatments. Lasers are energetic and 
monochromatic, allowing efficient treatment with little 
collateral damage and few side effects. However, lasers 
are not versatile and a single device can be used for 
only a specific cosmetic treatment. Further, the price of 
a laser based skin treatment device is prohibitively ex- 
pensive 

[0009] Lamps, and especially flash lamps, have been 
used in devices useful for cosmetic skin treatments, see 
for example, U.S. 4,233,493, U.S. 5,683,380, U.S. 
6,280,438 and U.S. 6,387,089. Flash lamps produce a 
broad wavelength distribution. This allows for great ver- 
satility as any cosmetic treatment can be performed: ap- 
propriate filters are placed so as to allow only the desired 
light to reach the skin. However the use of filters is 
wasteful, as only a small percentage of light energy pro- 
duced by the lamp is found in any specific wavelength. 
The amount of energy of any one wavelength is low so 
that flash lamp treatments need to be repeated quite of- 
ten. Further, the fear of exposing the skin to harmful ul- 
traviolet light, abundantly produced by flash lamps, is so 
high that lamps and filters are chosen so as not to emit 
wavelengths of less than 500 nm. 
[0010] In U.S. 6,387,089 a skin remodeling device in- 
cludes a flash lamp, producing light having 500 - 2000 
nm, fitted with filters preventing the passage of light 
more energetic than at least 550 nm. 
[001 1] In U.S. 6,280,438 an epilation device includes 
a flash lamp, producing light having 500 - 1300 nm or 
having 300 nm to 1000 nm, fitted with filters preventing 
the passage of ultraviolet light. 
[0012] In U.S. 5,683,380 taught the use of a xenon 
flash lamp having most energy emitted as light with a 
wavelength of 200 nm to 1300 nm range and fitted with 
filters to remove lower wave lengths. 
[0013] There is a need for a device that can be used 
for cosmetic treatments that overcomes the disadvan- 
tages of the prior art devices. 

SUMMARY OF THE INVENTION 

[0014] The above and other objectives are achieved 
by the innovative illumination device provided by the 
present invention. 

[0015] The present invention provides for cosmetic 
treatment of the skin by pumping a fluorescent material 
with ultraviolet light and then using cosmetically useful 
light produced by fluorescence to perform the cosmetic 
treatment. Since fluorescence is both an efficient and a 
substantially monochromatic process, a large fraction of 
ultraviolet light produced by a light source is converted 
to cosmetically useful light. 

[0016] Practice of either the device or method of the 
present invention is based on providing a light source 
having an ultraviolet component to illuminate a fluores- 
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cent material. By ultraviolet component is meant the per- 
centage of energy radiated by the light source with a 
wavelength of between 200nm and 400nm of the total 
energy radiated with a wavelength of between 200nm 
and 1200nm. 

[0017] According to the teachings of the present in- 
vention there is provided a cosmetic skin treatment de- 
vice comprising a fluorescent material (the fluorescent 
material pumped by ultraviolet light and emitting cos- 
metically useful light) and an ultraviolet light source. By 
ultraviolet light source is meant a self-contained source 
of light having an ultraviolet component of at least 10%, 
whether coherent, incoherent, continuous or flashing 
(pulsed), preferably being a lamp or a laser. Typical such 
light sources include ultraviolet lasers, Xe flash lamps 
or Xe-Hg flash lamps. 

[0018] Clearly the higher the ultraviolet component of 
the light source the better, at least 15% being preferred, 
more preferred at least 25%, even more preferred at 
least 40% and most preferred more than 50% ultraviolet 
component. 

[0019] Generally, the light source of the present in- 
vention will be contained within a non-transparent hous- 
ing with the fluorescent material acting as a window. The 
housing prevents any light from reaching the skin except 
where desired and directs the desired light (both from 
the fluorescent material and from the light source) in the 
desired direction. It is understood that the housing can 
include such features as baffles and light passages. 
[0020] Clearly, harmful or otherwise undesired light 
may pass through the "window" made up of the fluores- 
cent material to the skin. According to a feature of the 
present invention, cosmetically useful light from fluores- 
cence is directed at the skin, but ultraviolet light pro- 
duced by the light source and not absorbed by the fluo- 
rescent material is substantially prevented from reach- 
ing the skin. 

[0021] According to a feature of the present invention 
a filter that is not transparent to ultraviolet light (for ex- 
ample, reflects or absorbs the ultraviolet light) is posi- 
tioned in such a way so that undesired light from the light 
source is prevented from passing in the cosmetically 
useful direction (see Figure 1 , below). According to dif- 
ferent feature of the present invention, the light source 
is positioned in the housing so that light from the light 
source does not travel in the cosmetically useful direc- 
tion (see, for example, Figures 2 and 3). 
[0022] According to a feature of the present invention, 
the cosmetically useful light is substantially red, sub- 
stantially blue or substantially green. Herein by "sub- 
stantially red" is meant a wavelength of between 620 
nm and 790 nm, by "substantially blue" is meant a wave- 
length of between 450 nm and 495 nm and by "substan- 
tially green" is meant a wavelength of between 485 nm 
and 580 nm. 

[0023] According to a further feature of the present 
invention the light source is a flash lamp and produces 
light flashes with a density of between 1 and 200 j cnrr 2 . 


[0024] There is also provided according to the teach- 
ings of the present invention method for cosmetic treat- 
ment of the skin by a) providing a fluorescent material, 
the fluorescent material pumped by ultraviolet light and 
emitting cosmetically useful light, b) pumping the fluo- 
rescent material with ultraviolet light produced by a light 
source, and c) directing the cosmetically useful light 
emitted by the fluorescent material at an area of the skin 
to be treated cosmetically. By ultraviolet light source is 
meant a self-contained source of light having an ultra- 
violet component of at least 1 0%, whether coherent, in- 
coherent, continuous orflashing (pulsed), preferably be- 
ing a lamp or a laser. Typical such light sources include 
ultraviolet lasers, Xe flash lamps or Xe-Hg flash lamps. 
[0025] According to a feature of the present invention, 
the area of skin is hirsute and said cosmetically useful 
light is substantially red. According to a further feature 
of the present invention, the area of skin is afflicted with 
acne and said cosmetically useful light is substantially 
blue. According to a still further feature of the present 
invention, the area of skin needs remodeling and said 
cosmetically useful light is substantially green. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] The invention is herein described, by way of 
example only, with reference to the accompanying 
drawings, wherein: 

FIG. 1 is the emission spectrum of a high-pressure 
xenon lamp; 

FIG. 2 is a schematic depiction of a first embodi- 
ment of an illumination device of the present inven- 
tion; 

FIG. 3 is a schematic depiction of a second embod- 
iment of an illumination device of the present inven- 
tion; and 

FIG. 4 is a schematic depiction of a third embodi- 
ment of an illumination device of the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] The present invention is of an innovative illu- 
mination device, which allows for safe and efficient irra- 
diation of selected areas with selected wavelengths of 
light. Use of the device of the present invention allows 
performance of, amongst others, three common cos- 
metic procedures. 

[0028] All illumination devices of the present invention 
are based on converting the light of commonly available 
ultraviolet light sources to light useful in the field of cos- 
metic treatments using fluorescence. 
[0029] In Figure 1 is depicted the emission spectrum 
of a Quartz-envelope high-pressure xenon lamp (such 
as manufactured by, for example, Perkin-Elmer Optoe- 
lectronics (Fremont, CA, USA) or Xenon corporation 
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(Wobum, MA, USA)). One skilled in the art recognizes 
that cosmetically useful wavelengths make up only a 
fraction of total energy output while the lion's share of 
radiation is harmful ultraviolet light. Use of such a lamp 
to treat the skin of a person is clearly undesirable. How- 
ever, when used in accordance with the present inven- 
tion, the ultraviolet radiation produced by the lamp is ef- 
ficiently converted to cosmetically useful light. 
[0030] A first embodiment of an illumination device of 
the present invention 10 is schematically depicted in 
Figure 2. Inside a light proof housing 1 2 is found a water- 
cooled quartz-envelope high-pressure xenon flash lamp 

14 fitted with a reflector. Further in illumination device 
10 is found electrical pulse-forming network, 15 (such 
as manufactured by Perkin-Elmer Optoelectronics (Fre- 
mont, CA, USA). Pulse forming network 15 allows flash 
lamp 14 to produce single or trains of flashes. A typical 
pulse-forming network can cause a xenon flash lamp, 
such as 14, to generate single or a train of light flashes 
with a total density of 1 to 200 j cm" 2 and having a flash 
width of between 0.5 and 200 millseconds in duration. 
[0031] When activated, flash lamp 14 repetitively pro- 
duces intense flashes of light 16 over a wide range of 
wavelengths, with a large ultraviolet component. Ultra- 
violet pumped fluorescent block 18 absorbs ultraviolet 
light and re-emits light of a desired wavelength 20. Filter 
22 prevents harmful or otherwise undesirable light 16 
produced by flash lamp 14 from exiting the confines of 
device 10 in the direction of skin 24. As a result, from 
device 10 only safe (that is non-ultraviolet) light exits to 
illuminate skin 24 for treatment. Further, due to the pres- 
ence of ultraviolet pumped fluorescent block 18, the in- 
tensity of light of the desired wavelength 20 produced is 
much higher than prior art non-laser cosmetic illumina- 
tion devices. 

[0032] A second embodiment of an illumination de- 
vice of the present invention 26 is schematically depict- 
ed in Figure 3. Inside a light proof housing 28 is found 
a high-pressure xenon lamp 15. When activated, lamp 

1 5 produces intense light 1 6 over a wide range of wave- 
lengths, with a large ultraviolet component. Ultraviolet 
pumped fluorescent block 18 absorbs ultraviolet light 
and re-emits light of a desired wavelength 20. Baffles 
30 which make up part of light proof housing 28 are po- 
sitioned so that all light produced by lamp 15 and not 
confined to light proof housing 28 passes through ultra- 
violet pumped fluorescent block 18 in the direction of 
non-transparent block 32. Light produced by lamp 15 is 
therefore either used to pump fluorescent block 18 or 
harmlessly confined within device 26. In such a way skin 
24 is illuminated only with light of desired wavelength 
20 produced by ultraviolet pumped fluorescent block 18. 
[0033] A third embodiment of an illumination device 
34 of the present invention is schematically depicted in 
Figure 4. Inside casing 36 is found a laser 38 that effi- 
ciently produces ultraviolet light 40 (such as produced 
by Thermo Laser Science of Mountain View, California, 
USA). A first mirror 42 directs ultraviolet light 40 into a 


glass fiber light guide (Sumita Optical Glass, Inc. Saita- 
ma-Urawa, Japan) 44. Glass fiber light guide 44 directs 
ultraviolet light 40 to a second mirror 46. Second mirror 
46 directs ultraviolet light 40 back through glass fiber 

5 light guide 44. In the path of ultraviolet light 38 is inter- 
posed ultraviolet pumped fluorescent block 18, held in 
place by fluorescent block holder 48. Ultraviolet light 40 
produced by laser 38 is used to pump fluorescent block 
18 or is harmlessly confined within casing 36 and glass 

10 fiber light guide 44. In such a way skin 24 is illuminated 
only with light of desired wavelength 20 produced by ul- 
traviolet pumped fluorescent block 18. It is important to 
note that casing 36, glass fiber light guide 44, and sec- 
ond mirror 46 are all components making up the housing 

15 of device 34. 

[0034] All three devices, 10, 26 and 34, can be con- 
figured for a specific treatment by simply changing the 
nature of ultraviolet pumped fluorescent block 18. It is a 
simple matter to supply a device having a plurality of 

20 ultraviolet pumped fluorescent blocks such as 18 that 
are configured so as to be easily replaceable. In Figure 
3, ultraviolet pumped fluorescent block 18 is depicted 
as being replaceable, with fluorescent blocks 18a and 
18b. Fashioning appropriately shaped, fitted and de- 

25 signed fluorescent blocks 18, 18a and 18b and block 
holder 46 is well within the abilities of one skilled in the 
art after study of the description herein. Other variations 
and possibilities of allowing the replacement and chang- 
ing of the fluorescent material in a device of the present 

30 invention can be designed by one skilled in the art after 
study of the description herein. 
[0035] One skilled in the art will recognize that illumi- 
nation device 10 and illumination device 26 are most 
suited for the irradiation and treatment of large and non- 
35 specific skin areas. In contrast, the flexible glass fiber 
light guide 44 of illumination device 34 allows light to be 
directed more accurately to specific skin areas. The 
choice of which device is preferable depends on oper- 
ator preference and the treatment desired. Since all 

40 three devices emit substantially no dangerous wave- 
lengths of light, and since device 26 and device 34 emit 
substantially monochromatic light, little if any harm is 
caused by imperfect light direction or over exposure to 
radiation. 

45 [0036] In order to perform epilation according to the 
method of the present invention, an ultraviolet pumped 
fluorescent material that emits substantially red light is 
pumped using a light source rich in ultraviolet light. Such 
material is manufactured and sold under the name Lu- 

50 milass-R7 by Sumita Optical Glass, Inc. (Saitama- 
Urawa, Japan), emitting light of substantially 610 nm 
when pumped by light having frequencies of between 
250nm to 420 nm. Lumilass-R7 can emit with a bright- 
ness of 10 3 lux, sufficient for cosmetic purposes. 

55 [0037] In order to perform skin remodeling according 
to the method of the present invention, an ultraviolet 
pumped fluorescent material that emits substantially 
green light is pumped using a light source rich in ultra- 
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violet light. Such materia! is manufactured and sold un- 
der the name Lumi!ass-G9 by Sumita Optical Glass, Inc. 
(Saitama-Urawa, Japan), emitting light of substantially 
540 nm when pumped by light having frequencies be- 
tween 200nm and 390 nm. Lumilass-G9 can emit with 
a brightness of 10 4 lux, sufficient for cosmetic purposes. 
[0038] In order to treat acne according to the method 
of the present invention, an ultraviolet pumped fluores- 
cent material that emits substantially blue light is 
pumped using a light source rich in ultraviolet light. Such 
material is manufactured and sold under the name Lu- 
milass-B by Sumita Optical Glass, Inc. (Saitama-Urawa, 
Japan), emitting light of substantially 410 nm when 
pumped by light having frequencies between 200nm to 
400 nm. Lumilass-B can emit with a brightness of 10 3 
lux, sufficient for cosmetic purposes. 
[0039] The present invention is not limited to the em- 
bodiments described herein but also relates to all kinds 
of modifications thereof, insofar as they are within the 
scope of the claims. 


Claims 

1 . A cosmetic skin treatment device comprising: 

a. a fluorescent material, said fluorescent ma- 
terial pumped by ultraviolet light and emitting 
cosmetically useful light; and 

b. a light source, said light source producing 
light having at least an about 10% ultraviolet 
component in a direction so as to illuminate said 
fluorescent material. 

2. The device of claim 1 wherein said light source is 
selected from a group of light sources consisting of 
coherent light sources, incoherent light sources, 
continuous lamps, flash lamps and lasers. 

3. The device of claim 2 wherein said light source is 
lamp selected from a group of lamps consisting of 
Xe lamps and Xe-Hg lamps. 

4. The device of claim 1 further comprising: 

d. a housing configured so as to direct said cos- 
metically useful light in a specific direction. 

5. The device of claim 4 further comprising: 

e. a filter, said filter being not transparent to ul- 
traviolet light, positioned so as to prevent pas- 
sage of ultraviolet light in said specific direction. 

6. The device of claim 4 wherein said light source is 
positioned in said housing so that light from said 
light source does not travel in said specific direction. 


7. The device of claim 1 wherein said ultraviolet com- 
ponent is at least about 15%. 

8. The device of claim 1 wherein said ultraviolet com- 
5 ponent is at least about 30%. 

9. The device of claim 1 wherein said ultraviolet com- 
ponent is at least about 40%. 

10 10. The device of claim 1 wherein said ultraviolet com- 
ponent is at least about 50%. 

11. The method of claim 1 wherein said cosmetically 
useful light is substantially red. 

15 

12. The method of claim 1 wherein said cosmetically 
useful light is substantially blue. 

13. The method of claim 1 wherein said cosmetically 
20 useful light is substantially green. 

14. The method of claim 1 wherein said light source is 
a flash lamp configured to produce flashes of light 
with a density of between 1 and 200 j cnrr 2 . 

25 

15. A method for cosmetic treatment of the skin com- 
prising: 

a. providing a fluorescent material, said fluores- 
30 cent material pumped by ultraviolet light and 

emitting cosmetically useful light; 

b. pumping said fluorescent material with ultra- 
violet light produced by a light source; and 

c. directing said cosmetically useful light emit- 
35 ted by said fluorescent material at an area of 

the skin to be treated cosmetically. 

16. The device of claim 15 wherein said light source is 
selected from a group of light sources consisting of 

40 coherent light sources, incoherent light sources, 
continuous lamps, flash lamps and lasers. 

17. The device of claim 15 wherein said light source is 
lamp selected from a group of lamps consisting of 

45 Xe flash lamps and Xe-Hg flash lamps. 

18. The method of claim 15 wherein said area of skin 
is hirsute and said cosmetically useful light is sub- 
stantially red. 

50 

19. The method of claim 15 wherein said area of skin 
is afflicted with acne and said cosmetically useful 
light is substantially blue. 

55 20. The method of claim 15 wherein said area of skin 
needs remodeling and said cosmetically useful light 
is substantially green. 
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